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(54) [5sw©«»] «?6Mfi©fc8i)©ia<s«5*«fcc;*ji 

(57) [f&ft] 

*5gK«)£jMIit3!j<b, ^KHTNF-U. TNF 
- aiJitf/SfcH: I L - 1 -CifcSiM 

c;/s&tt«esBisi#s£fcK-r^. #56Wft<8i®©- 
ESSfd tune. oj2lm«o iiST^ffl -r * mmtomss.® t 



2. MMfemm&ffiffim*. n x a a? ( mv i i a m=F&&xsmx i. a g. 

5. &^#I^B#ltt^fc£»;fcJg4(D7J&o 

6.. hn^Tt^EvzL'j >na**ijt-9--f 

i o. ^6*jis-^2iH]<z)FB^a)B#p B i^3 7!)Nt> smmx*&z>mmg8 3it-\*9<D 

1 1. ^^3^t>6B#F H 1-efe-Sm^Jl1 0<D7J;£o 
1 2. jg#;6<t h-Cfe^»^3l4a)75>£c 

1 3. hp>?t?*s?i'j>iias#j*<. sit»tfc3&<ie»f. «*fci±^5fe**ifc 

hP>t*>T'fc-5>|f^Jg1 2<7)7J)io 

1 4. hn^va 'J >ffi*#]*tSteffiifc£***§^KHfz«fcoTft» Lfc 
t h <D h P > tf > T? fe If*^ 1 3 <D7J>£ o 



1 6. y h>#D-P h e P r o A r g^PPyf;^ f- >-efc&|f ;fcJl 1 5 



17. ^ b>tfD-T y r P r o A r g^PP>f^ h > 1? fc •£ Ififc I1 1 5 

18. hi)^>$TNF-j8 (LT) . TNF-a. IL-1 fccfctf I F 

2 0. R&SjWfct^p^ >c=es ^p-^-;H3t^-efc^if^3li 9<D^;i 0 

2 4. hP>/1^vo.'J <b1M hlfc'f >£frl*-b--< h*K>j£±|£ig 

2 5. hP>e>£^Sfc-fr-ri~ hP>t£><D hP^vaU >*££-SIH£lz 
2 6. hPVTt^VZL'JXD hP>t*>$£^SPiilZ^m6*]l33j5|^-r^C 

27. hp>^v^'j>/hp>e>^^iz!f#m6*ji^^-ri>z<!r^# 

2 8. SUM 2 5-2 7©t*tL^— 3|zffi^-r*fitft:$»»-rSCi:fl!>-e#-5 



(microvasculated) fiHSa>j£^R&itfc cfc /£7cli&it££SC 

hP>7t^Evo. U Vli^P^-T >Cfit»H^O) — It'ifeot (Wa I ke r. 
F. J. tFay, P. J. % FASEB-J. s 6# :' 2 5 6 1 ~ 2 5 6 7 Jt 
[1 9 9 2#] ;Esmon, C. T. % Trends-in-Cardiov 
asc. Med. % 2f: 214-2191 [1 9 9 2^] ) , s&|BJftL%!fta>$ 
— <fc3Z.f&tii&m&t LT^lEO(N y d a h I . S. T h r omb o s i 

s-Res. % 6 5f: 3 6 5-37 61 [1 992^] ; Nydah I, S. 
& <t\ T h r o m b . Haemost. , 69t: 41-441 [1 993#] 

) 0 z<D%ko>&tm<DmmM.its TS&itzfrtzmzizzofcmmi&mo^'bftomm 
fc<s>„ hi 1 i=H^Lf=«fcaic^*L&©aejii±a«i«:«aTfz©iRrcfc(t5si© 

<Clilt«eH-efc* hP>t^vaU >l± KP>e>^^LT^P-r-r>C(7)jg 

vi i i-a^feitfix i i i m*<D7£mt&tt?&&&<DmiiD.{s.m7£ttL&& 



^iszl 'Ji/«^*l±l^-£!|#*fl*jfcA r g/L e u Ig^lZfelvC^P -T-T >C© 

> ^ p ^ T-if * M £ o *icsttfl: ^Q-r-r>ci;fc:?PT--r>sfc«fc tf&flgg 
aSir^LT. mvJJ£HEHf;fc«fctft&V I I I ^S^Ifi^W^^FSit 

^fiiig-rSo mvs^-fccfc^mv i i i H^<D^«Tici±»B«K»±««iT?#-r 

1t'lb^P-7 L -f ^Cl4«lt*»»tffiafeL3* (d e ■ F o u w, N. J. ttk\ 
r^-f^'jy-yx Jfa**^ XS£J:lX«lt«niff (Fibrinogen. 
Thrombosis, Coagulat ion-and-Fibr inoly 
s i s) J s C Y • Li utS. Ch i e n$I. 2 3 5~243l [1 990^ 

] ) o z<Dftmi±fSteitzfnT4^ck7^xsj—¥^7£mtmw%\-\ (pa 

I - 1 ) kCDmO^WtiSL^t; (S a k a t a. Y. t£k\ P r o c. N a 
t I . Acad. Sci. USA. 8 2# : 1 1 2 1 ~1 1 2 51 [ 1 9 8 5# 
] ;Sakata. Y. ftif, Blood, 68#: 1 2 1 8-1 2231 [1 
9 8 6^] ;de-Fouw, N. J. tZk'^ Thromb. Haemost. 
„ 57 (2) t:176~182l [1 987^] ) , 
sbLT^mmfDMopmi^ts If hZtDZfn'r^ >c^fcj;i;. $fc|z;7P^>r ^C^ 

^itu^o zraT^^cnxz. it1»fBm&&. cfc tmitttt3Ea>£l&1£ii fta 1 1151 

4^ctffkfafci,3yt<DmM&m<Dmn\~mmx*fo&kmmz*ixi^z> (t a 

y I orftif, J. CI in. Invest. „ 79i: 91 8~9 2 5l [1 
9 8 7^] ;Esmon. J. Biol. Chem. % 2 6 4#:4743~4 
7461 [1 989fl ;Esmon, C. T. „ Trends - in-Car 
diovasc. Med. . 2#: 214~219l [1 992^] ) „ 



IZ-^l^TSg^^tlTl^ (G I assmanfti:, Ann. Cl in. Lab. 
Sci. . 2 4#: 1~5I [1 994^] ) -^T?. ti!l#l**SS#<D£j 1 5% 
t^^StD.^k&O^^^^i'ZL klZ&B LTl^<5> (Scates.Sem. Thr 
omb. Hemost. 4 1 8$: 37 3~3 7 9l [1 9 9 2f] ) „ "7 -f 3? 
U >a>2fc#l±. fctx»$Blfl&i (SCCL) % Wfflti&m (RCC) fc^tfM 
14^ ■VO&^tem.'ZOmi&mT'WmZtltz (Constant in \ tZ 

acharski s Thr omb. Haemost. x 69#: 406 — 4 14 

m [1 9 9 3^ ) 0 m&&ft^mmm>m-t$if&mm(Dmft&mm*&tii!tiLi£ 

ffla>JS0)fiRftfeJ:l^lttlClwS4--r*tM$*LT^S (ZacharskUH 
aemostasis. 1 6f: 30 0—3 201 [1 9 8 6^] ) „' r?Jls?7 

'J >0«fc?&fc3MO*jL^Jfc£iJlifc HTJCDBttfciflKlzfcl^-CS c 

CL(D3iffaai=»*Ll^»Jll^aiS-rCi:36<|EM**Lfc (Z a char s k i 
Fi br i no I ys i s. 6#: 39~42l [1 992^] tS&lft 

T. Esmond P. C. Comp ( 1 9 9 2 9 1 5 B fgfrOJfcH&l^ 5 
1 4 7 6 3 8fc«fctfl 9 9 1 *f 2 £ 2 1 B §£?t(D P C T HlifiSWO 91/01 

. *Jft©jE«>|-e«IW&lll*»iS*jezL/i:^i*IBKLf= (1 9 9 2^9^1 5 
B^ffl^i^5 1 4 7 6 3 8) „ ZtL ^li^^^lZ^P C 

ta<* (hpc4) tffcm~&L%Lmm&&zLs m^xf^m^mmomm^mw 

^IWt'fe^zt^lLfco ztLt>^#ii^icBl*^^oiti!t^$^p^-<>c 

**Q*n:<* (hpc4) ^&w&&tmmv4X<Dmw£&T*i®*?z>^tt$z. 
xs 



&&m<Dmmizts^T+)-'( v-h>( ><D-m-e&z>mmmwm=?- (tnf) 

Jrv> <LT\ TNF-/8) i: ^FSlb h P > t* > <t &&-e>1±X&-5--? & «t . BI-JS 

^^^zcD^sii^p^^>cm(7)^^rM^ffi3fe^i)^<D<bmi:t»tL'5)o z 

hP>7tf-Ei?^'j ^£*SHb hn>e^-e*tt*W=lt» »HR*«itJ±^PT- 

tlbtl&Wt I X aSfirTN F-££©tt£i*-fc«fctfttttH^-£TN F-jS <t<7> 
<^^T^^C^ofcZ < !r^fc-?)o *&'l::-f-©±». C.. T. Esmon<tP. C. 

com P . maj. i~&^>xn&ztitzmg:&&m-rz>k % ^sfthp>e>#3!t! 



(±m i x a H^*t_[±-?-cDiia^-t±T?fey . im s^-rxiT n f-#. tnf- 
mmmm& t om^r- & y a & . 

□ >th^e v^zl 'j >Rasjw[i5stt«pM»f, sa (t*^7 5 / mmm^tzitm 

F-£ (LT) % TNF-ff, I L - 1 fccfctf/Sfc'li I F N — r <t cq-t±IC 
41<DB!E*QBM1E& £ Ua^i* 5 * . 



\z.ttm&}i~t£'&? zzttf-ez&tf. kp> e >i- i±*swi^t a - £ 

H11 (Esmon, C. T. .Science, 23 5#: 1 348-1 3 5 

21 [1 9B7«.) tt^p-T--t'>ctn:»H«»a>*^iiiw<Dflie>*LTu*ffis 

Pf^ >S N TM=hP>/f : Evi l J>, Th = hP>t*X APC=SM^ 
P^r-OC. VIII a=S14-(b||V I I 1ST, VIII a Inactive = ^j?Mb 
IVI I Igf, Va=S14<bmvB^ V a Inactive =^S1bfVB?, C4 
BP = C4f£^fif|. PSBP = ^Pf^>S^iai„ 

B2 A~D(ft£1£tt{ttMr hP>t*>fcJ:i;TN F - j8 VOtikWlZjeff >£>^"7 

tt*«fflLT3i«tWlca«Lfco HA~DI±«HtiT (B2A) tMt (B2B 
~d) ©is*Lfci^jiSitiw»»LfcWefc*o 

A. 

he. ^ffi. y'>/*n*. fc«fci;&ifa^^a^-r-i)^-rtL<7)3fflBaM(Dii«^t^-ro 



H&a>&11l=&*£-efc&. z©j:5S:i«l±7Y^'j >*^-b;u=lsyiB*ti-c 
33 cfc tf&Rtt l~ J5 J£ L r Ifo,^ £ if ^ £ 1± & (Z> i£T I- £ o T4*«# It 5> *L * l£ 

«wtr<5B«*n*i::i±* b$«. H s P±j&«n&fe«fctxsajfta)**a$-r«M 

as?, aagiB 1 ?-. iv i i as^-ascttfmx i aH^^^#-r>&o 
L^<t*«uai (cnic(±«/h«afc«ki;*(iiai<DW&iiBJia*a^-rs) -wic&si 

P^tK^Evzl'J XD5££fcc DN AE5"Jj3«fci;F5y-ittB5>JI± hP^t^v^'J 
>itfc^<Z)^fe(*JL<Di£B<t bftr 1^3 (D i t tman!jfi:\ Bio 

chemistry. 26i: 4350~4357l [1 9 87^] ;Jack 
man^i*, Proc. Natl. Acad. Sci. USA. 84|: 642 
5-64291 [1 9 8 7ff] ; Suzuki EMBO-J. . 6 # : 1 

8 9 1 -1 8971 [1 9 8 7#] ) 0 tK h □ >^ 'J > c DNAttN- 



©llElM^P — K"3"<5 (Emson, N. L. s Proc. Haemost. T 
hromb. . 9 # : 29-581 [1 9 8 8#] ) o 

HTfcy . 0l]*.l£B o d e, W. iStubbs, M. T. s Thromb. H 

aemost. , 19|: 321~333l (1 9 9 3« fccfc if^ Z £ 

'J>«^i*£4#Jlfl«ll-EittU Pit LT^af'C >C©SS1±fl:£lfi.it-r Stomas 

e>/ hp>7t5^??i'u j tt^flKrtt?-«*(D hP>t*><tffi^<D hp> 
■?&^k. (i i) hQ>t*>^©^b hp^vau >^m^mzmm 

■t&Zk. (i i i) hP>7t?^Ei?a.'J ><h<D*£^frb hP>tf>£S#ifi*n^it 

iBft*ct. fiu ^ (i) zmm-TztjiP,^ zHizit^-r^m (i d~ 



TN F-j3fcJ;i;ho>t*>l:J:^tEit#5o 11*1*3 0> ft &*HII&±fl!> ha> 
B**rcttW**L*t?i 1 00-3007 Kfflfi© x&f&atliffi^lcfgsfQ 

fcliH6 EG FiSt±^#St5t ^ftTl^ (Ku r o s a w a & £?\ J. 
Biol. Chem. % 2 6 3f : 5 9 9 3-5 9 9 61 [1 98 8^] ;Zu 
shi&if. J. Biol. Chem. % 2 64i: 1 035 1-1 03 5 31 
[1 9 8 9fl ) & % L^L^A^-tD^Om-N^aS K*-f>=oEG Fttfig 

J^I^-^-t&Z^l^cfcoT hP^fc'^^l^-^-LTl^frt L*Lfc:l^ ( E s m 
on, N . L . s HUttl ; Jackman4 if „ Proc. Natl. Acad. 
Sci. USA, 83i: 88 34-8 8 3 81 [1 986^] ; We n &<t\ 
Bi ochemi st ry. 2 6i : 4 3 5 0-4 3 5 71 [19.87^] ) 0 

<bhP>fc*» £<Z)J5JE hP>t*>0Z(7>^jSttMli hn^tva'J 

i/Citttt** Lfc4t^-i*l±^P ^>T > c &7£teit? £ Z <t #T*#fc:l^ 
Z©«SC(z J: oT^S^b h p > bf >$fltrS#-r * - <!: T?BR9*Jfirtlz««eMft h 



V» (D^lzM^-i.^JieiiB ode<bStubbs, iftaj. ©H 2 |Z r F J 

£>©*mfcte«tl*£*© cfc 5lz Lt h □ >e->a>«Jltt36<aJfllfi*3^&fit*IBI= 
*-e*fl2"T*36<*lftWr*. h p >7t?qE va <J >tt h □ > tf >#•?-©« £f2f& 
■TSfctolctfefflLT. :7PW>CI&£^©?=&©^<a©f£j££gBti^&^teJilz 
«^t4. ftot, KP>lf>©MffiWl::&£fcffttt£*ffl**^££U- h 

p>7t?^Ei?o.u >$g^ic^^sp{4^*fp-r^ztiz t fcoT hP>e>^M^e*j 

"th*? 3 ? KI±S u z u k i J£C «>f . J. Biol. Chem. „ 26 5# : 1 3 
26 3~1 3 2 6 71 [1 990^] ;Suzuki<!:Nishioka % J. 
Biol. Chem. % 266#: 1 849 8~1 8 50 1 1 [1 991^] 
cttfNi sh i okaSi', J. Biochem. . 1.14|: 148~155 
M [1 9 9 3fl irH^£;h-Tl^ 0 

h P >7t?^Ei?zL 'J >Ha«©»J£l± h P > tf >/ h P >/t^E vn. >J 

□ >e>li»ILftl^ KP>tf>/ hP^/^^Ev^'J >tt^*£ft*MI~« 

'j >a^i*i=:*t-r*iafpi±36^&* hp>e>&{*i::#^£Bs&©m«di:i» 
fdiTv^ hp>t*> i i -i iz£<a-r«*iUDafiKT?&£^£j&<-e#<&o 

(Abs) J l±#IWjjiI Or&fr*,. hP^va'J^fitthP 

^^©fiit*:fc«fc^^^p^'j >i±iS5^ (l) 2^<ti^— ©mm 



(H) 2*kfr*ffim.-£*l&m-\ 5 0 0 0 0 HVO^f □ 4lft»iaiT 

£<bL-ci^. «-a«fc«kt;iitttt*fcaflijfl<iiHiii»©«rti5x;u7-f KJKtt-a 

Tt^-So IUli- 4ffi(3pJE -T > (VH) £* tt^T^<o^a)S*Ky-f > 
(CH) SftoTl^. WHI4-«II=W* KX-r > (VL) fc % ffe4»lc(4^«hV 

toinsm. \ : *'<>r£\(Dtpmm : £:i&f&LTi^&tmc*tixi^& (ciothia 

& <t\ J. Mol. Biol. % 1 86i: 651~6 63l [1 9 85^] ; 
Novotny<tHaber x Proc. Natl. Acad. Sci. USA 
% 82#: 4592-4 5 9 61 [19B5f] ) o 

fStt (CDR) *fcI4ttRT**J«ti*tf*L<6-lry>>h3fl©itir=aitt**LT^ 
R) «*©«*fc«fct^llfliSB*OW*Kj«-r>l4*^FR«J«4fl 

zocDRiiiS-v- h*8i££,£^-r&;u— ^*»*ltl^*a«. zfte 
jaic.wrs (Kabat, e. a. <t <t\ r&gEs&wicagfcasacDEjij ( 

Sequences-of - Proteins-of ■ Immunologi c 
a-l- Interest).!* %kmm±Lffi±Hm.ffi . ^tX^. MD [19 9 1 



—<o&m&&M ft 2mis&Tfm&\z.m&+ *%&^tb& r. f c j 

3Q:tefiiIiiil=^J&|g^-r*Ct<Z)T?#*F (a b') 2Bt#£-£*.& 0 

&mt&mm&'£M&&& Lx^zmm i itgiprt k> -y > i mta> -fif* 

&«J*£4v5. TO K> -f >0>#C D R 3ffl*«*|Sffcffl LT VH- VL"fi^(7) 
fPl£l*<£V*<1 fi©TO K*^> (_*fcttfitISlc^LTl#*W3EccDR3ffl(D^. 

f a b»f)ti4iitta)^« K>-r>fc«fci;a«©*-^« kv-o (chd 4, 

^-T-Sc Fab' UrttfiF a b ffifK" «!r liMSIc H 1 K> >0)*UU/T;*- v3Mffi 

W-*DLT^*Mi1?ffiJt-^* 0 Fab' -S Hl±*BMffl*-<?l±Sft hV-f>OvX 
^-T >^«A^SItro^^-— ;Hf}#OF a b' (3)S*tfci.c F-(ab') 2trL<* 

wfrteMteffiEomict^os/x-x-f a b' i^^Lti^ 

I g A, IgD, IgE, I gGfecfctfl gMT-feU, CtLbOLN< 

I g G- 1 „ lgG-2, IgG-3fcWlgG-4 % IgA-1 



Jtfc«klX3 3fe5cfi:tt:fl|jft(±J:<»5>*Lr^*. 

fctttSfJ* (fc<tx.(£. Fab. F (ab')2, fccfctfFv&if) 

•r-^^^E-y ? v--)-frVim±KO hi eriMi lstein. Nature. 
256#: 4951 (1 9 7 5*0 ICgfcJIZfEtt^tlfc/W Z? ') K— V^l^t o 

li#S4#IMS4 8 1 6 5 6 7 (C a b i I I y ft if) #«!] . 

bt/lC^O)«£5&fii#CZ)B5rjt (*I^I4B 1 6567 (Cab i I I y^if 
) ; Mo r r i son^if, Proc. Natl. Acad. Sci. USA. 
8 



1#: 685 1 ~68 5 5I [1 9 84^] ) tife'S, 

2Et h (f=t a. i*t fittt© rtMbj Mi±i^t.h(7)^^p^'j,>^b 

^fa^OMK (fctiliFv, Fab, Fab' , F <ab') 2. $.tzlZ-£<Dllk 

J£ (CDR) AN&OD^ia^, fctK.tfRlf»i(7)1*Jltt. «Wrttfc«fei;tt1)l*4#oT 
l^&^OX. h*fcl±^-9-Jf(7)«fc5^#t HCDR^feflDSSlZiotl 

-/-rxoliswic^r^^Ls •tcT?(±cDRfaj«a)^fiu*fci±5ejifl«iiz±aj 
hftjs^p^'j >o^Kic^n5L. fc«fci;FRfii«(D^s»*fci±siiifl<iic 

^SPA<fc h^^P^'JXD^iiiB^iJT'feSo *»=l±fc Mbfct&li. 

lit hft^^P3f'J>(7)4,(D-efc^^^P^'J>^^l|lt (Fc) Oi'PtKt 
=k-gP#£S^£-t±<5> (£ t»IZi$$ffl|ZOL>r(i J o n e s tjit\ Nature, 
321#: 522-5 251 [1986^] ; Re i c h m a n n £f <t\ Nat 
ure. 3 22t: 3 23-3291 [1 98 8^] ; fc^^P r e s t a, C 
urr. Op. Struct. Biol. . 2#: 593-59 61 [1992 

XS0 ( T N F — a ifccfct/— $ ) „ 7=<t;Ll£l FN-or, I FN-jS jSil/I FN 

- ra>«fc5&>r>$— 3?xp> ( i fn) % tztz.13. i l- i . il-2, il 

-3, I L-4, I L — 5. I L-6. I L-7, I L - 8 , J Z(DWi<D& o 
ZsZ — n^lrls (I L) % t hfifc^/fcJU^E^ (h GH) . N-^ft-JUh GH 



; fc£tf^vGH£^t;j&A7fc;ME> (gh) % < U >*if*H^ ffll^tt 
m^J^ly. t'fP+vX -f>X'JX 3fP-T>X'J>. U^^rv>, ^PU 
SPM^C^U^E > (FSH) , ¥ttB**!l**M^> (TSH) &&Tf 

mmt-fc)i,=E^ (lh) (D^a^M^^S/i-wu^^. jftjfliittsiH?-. hg f, m. 

. -<>^U>, hP>7t?7K>r^^>. NGF-i8<Z)«fc5 3£c#i!a^§IH : ?-. PD 
GF, TGF-fffc^TG F - £ <Z> J; 5 & h^X/ft— 5 >^HI51H?- (TG 
F) % 'J >1^iS5iH^— 1 feJ:tX-f ^XU^flHiSIH^- 2 (IGF-1 

j3d:^IGF-2) % IijXP/Kl'lf >s filST-, M-CSF. GM-C 
S Ffc.fctfG-CS FflJcfcatt^P-— MMm* (CSF) s feitffOtth 

fc«*:t;^t hmmmvtfV's-zfT Ktta^ci^ti^, fcckmb^oie 

«p«f*i-j-e>4is : »ifliiEJisstta)*iia, -^i^u*^— #mia (nk) fccfctpj 
m*mife-hi~fcit£ f c stm{*n&ts&isftfrm?&miimm*te (adco © 

tfTNF-£, -f >£ — P-fdp>- 1 fe^tf^ — P^^r>- 2. ^>$ — Z> 

^t^<fc<ftlbtLt^-5o TNF-ffliPenn i c aft£\ Natu re. 
312#:721I (1 98 4#) IZ«fc.oTSB«£*U TNF-jS (LT) liG 
r a yfcif* Nature. 31 2# : 7,241 (1 98 4^) C:fE«£ *LT 

£ 0 BMmmte&zfmx.m&mcxmm-f&mm r t n f — aj i&3e&g>m*9e 



■TSfflli ^©t hTNF-OfJ 1*1 9 8 9^1 1 ft 7 B56trO>*H<l#W*4 
8 7 9 2 2 6fc«fclXl 9 9 4-^2 ft 2 2 B4BffO>*HttfMft 5 2 8 8 8 5 2lz|§g 

«***^fcl±#«E1±?\ N -5l5fl|}lze^-r*'>^;HB5iJ3b<#ffi-r-S36^*fc[± 

i±z*i&*fcii-to>«i©*j*©ift*i*a>^r*t^i=J:*«a**-i-. 
mm&t&7ik-? 0 mm ^(dtnf-^ te^asi^di-rsfc h*fci±i^t h 

CDfc h 'J h^rv>j ["£3fetf)fc KTJ Ii1 9 9 0*£4£ 2 4 B3&ff 

<D*S4#fFS4 9 20 1 9 6lcBB**tLf=t K<D?K'J.^^ KtfeoT, 

r*fr£fci*#*E-e--*\ =i ->;nb^#«r*^#« Lfci^*sasi 

p>**>^?j fccfci; ri FN-rj r±5£Wi-teJBU &&cd i FN-rfc«fctf 
*fl>*116MB§*(* fflfl r^^(D i FN-rJ l±35«Sl^#ffir*t h£f= 

i*3Et hiJj^aa) i FN-r^tfetoMt^. JfilS r^E^cDt htf^^ 

— 3? m P >j . r^3fe(7)t h-f ?x □ >±T> y'J fc^tf rq£^<7)t h 

I F N-r J It^Ogk&mizmfr)*?. G r a y Sir, Nature. 2 95t 
: 50 3-50 81 (1 9 8 2^) J: tX^ll^m 4762 791. 4929 
544. 472713 Sti^TtA 9 2 5 7 9 3 ZHtzT 5 ^ 

Tf^'J K^^-To £*lfcG ray«!:Goedde I (Dt&WkTL 

t h I F N - r l±#^<Z> N -5fcSK*<E$l] CysTyrCys T*J&3=£ 1 4675 



sMfr&mmztL&o fti:4*©t h i FN-r Cf t hsMmtiAtfft'J 

>/^0>**»»ffi5ttfflBS*te«fct;»lS-r-s«tlA^6a)t©) i*g r a y 

ffiajs MSLfcC ysTy rCys N 5fcS»tt^5fe Lfctf U ^ K"Cfc*Z£ 
7b^m^*L/= 0 ^IIA^IIi^t hi FN-r (rhIFN-r 

) CD^a^it^/^^+t [E a I i c k&<t\ Science. 2 5 2# : 6 9 
8-7021 (1 991*) ] , C<Daejtl*2ffl(DH-7KU^^ Kj^^M 

*seE£©Bfl&c:asi*T* mm r-r>^ — p-<^>- i j fcctu: r i l-1 j 

liEJftWIdffiJB U — Q 1 a (I L-1 or) fc«fctfq£3fe© 

^5l5«7> i l - 1 tH'J^^ K7h;u^E>$*^fl<iic^-r 0 fflii r^^o il-u 
ii35*R£<z>t' h*fci*#t hUj#ifi<z> i l - i ^^-Tfctoi-^ffl-r^o mm 

*©thl L— 1 J l±*08&fCjMMIc3|tHmff 4 8 943 3 3fc«t^ 
4 8 7 9 3 7 4|ZfS«^^fct hfiaSOtt*© I L-1 affectum*© I L — 1 

iS$*-r-o- i l-1 armsn^ i l-1 $m&ntimmt*>mm*&mo) 

'J ««SttftHTOttfe «fc tf-t *i. <=> (DJStt^b v 1 □ ^ t- — is \Z If £ *t ii<7># 
r I L - 1 J (Dfflig|Z-a#$tlTLN^) 0 

(*#jg-e&& : J&Jfoi£iIStt(Z>ii!iJSL ^i^ju*^— fBMS (NK) *HEte*|liH& 

-vst^b. *a«i!a±i=fc(t*Fcs«{**gifc«i:i;fittt:«;#ttiBaai»stt ( 

AD CO ©»J». jSWHLA^^ I I fitJl#£gi<D3£fl:„ L < (±. 8f# 



■TSttJteODTK.U^^ KE5>]£<DMI::#*L< l£<J?fc< t=b$tl6 5%0575/i 
K5»J 1^—14. £&lc»£L<l*l&7 5%<DT5y&E$>JH— ft, 

-a«fcy«*tt-efe*tjii!#**i«TN f - a? t s y mm&mm<*&m~ t n f 

RM«4*8f*5 6 3 7 1 4lClB**HT^*o 

N-5fe«S*fcl±c-5l5S«(Dffifttt¥A4., H-tt£fcl±ffirate£3*i:**><D£l± 



: »JfliffiJfl5Stt<D3H*. -^i^u*^— WHS (NK) ^ifiRtttfi 
ft:, *««HaJ:lzfcIt* F c SMftSfe J:t;«;(«:ft#ttlilftmfttt (ADC 

sttita*. •«*.(*!- 9 2 9«iia*fci*-ta)si#«ij!a^3»jo«Biz»^< 

i^liy ;up-T fvfei^tvxf-i' &miS]-efc-5> 0 75 
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©tK'J^^^ KOT5y^iE5>J<l:a)F B 1lz/>^< tt|^65%. #*L<I*4>£< 
<ttl!l75%, ££lc#£L<li{J>& 8 5%. §4,#£L <!*'>£< t 

/ & 2 n * tz it * *i&l± t>m& * *ifc#n^t 

a-ts)ls7$*istitzl*a-TZ; W^SO) l^tifr £jtBfc-r & . 

©tfcSo iis^ x&&mmt#¥<Dftj£m&tpfrh>7s.sM'i®&tzi3L2®$: 

it\*&mtfylZteN-m&&tzteO-&&<D£%Z>frX'&Zo N-^[±77/^ 
7X/^^>- X -X UtJ" - >(D h 'J C©*+7?l±X(i^P 'J > 



isZtn 'J >£frli5- t h*o+v'J v>tO-^^'J=3 i>;Mblc|i#L3-So 
rdy, M. R. tjiif. Anal. Biochem. „ 1 70|: 54~62l 

(1 98 8^) ] . ^g3*>;ns^o«itft3Effla)^^Mb^«f [l i n d b e 

rg, B. , M e t h. Enzymol. , 28f: 1 78~1 951 (197 
2^) ;Waeghe, T. J. &<h\ Carbohydr. Res. » 123 
# : 2 8 1 ~3 0 41 (1 9 8 3^) ] ; NMR^ hJU^. 11^^^ h;U 

*-C«ll1-*IIIRIk^«ia>fi|ffl««ll=J:oTi»A**t«. 

mm^tz#<)'<??- F^a>w&x.m±mtooftma>i&sikT:toz. sou* 5-ju*s 

il/yx/^^-J^Sli Ui*Ui*f(M-*$Ou* 5;ufc«fctf7x/<;u*ju»a£ 

[T. E. C r e i g h t o n. rgSg : <t ^Mt£« (P r o t e 
ins:St ructure-and-Mol ecu I ar • P r o p e r t i 
e s) J . W. H. Freeman tt. =J >i>X=l . 79~86l (1 9 

8 3^) ] o 



mm r ha^tva'J ^EfMUfc-fr-f h^^^^fcliif^r K*-f>*^«# 



■aijuitt«5E*iBc-rffl«*^fc«>i=ttffl-r* 0 r^jttftj a*i±. #£l<i± 
ftgt wstt $«ar & b^ihh* m i~nn? ztz&b iziEig l tzmm izn => -<# 

l>P>t*>tt^P hP>t*>^bf:t^.liM i I et i ch, J. J. 
Biol. Chem. „ 253f: 6 9081 (1 9 7 8^) ; Mo r i ta, 
T. &<t\ J. Biochem. „ 79|: 1 09 1 1 (1 9 8 6^) ; Fra 
n z a, R. B. &«!:\ J . B i o I . C h e m. , 2 5 0#: 7 0 57-70 
681 (1 97 5^) ;Fenton, J. W. 4i\ Biochim. Bio 
phys. Acta, 2 2 9|: 26l (1971^) I~l5t££ J: o tt 



(Stroud, R. M. ^if, Ann. Rev. Biophys. Bio 



eng. „ 6 # : 1 771 [1 977f] ;Bode, W. & <t\ J. Mo I. 
Biol. % 1 18#: 991 [1 978^] ;Kraut, J. . A n n u . 
Rev. Biophys. Eng. , 6#: 1 771 [1 982^] ) « CI 

<D±mmmi*u&z.*itztemmm%&*>. h \ a s p iq2 t$±xss e r ^ 

*>©#J*ttl*1 8 9fi0)g|Slzj:otat^ o li$H7"Pf7-lffl)«^ 

3izL-csi4gp{4^me*iia^-e&^D-p h e p r o a r g ^pp>m h> 

(PPACK) ^^•r^.Z < tlz t l:oT5FjS'(bLfc 0 L^Lfctf*. 
D-TyrProArgfl)^aP>fJl/yh> (YPACK. B a c h e m. B 

i o s c i e n c e*± % 37 -C ^T r ;U"7-< 7) & £' £D"fti20) H U^^^ 1 K<D<7 P P ;* 
^;u^r hVfccfc^EJjiWttl^ms 8 9 7 4 1 lzBfl&£*Lfc hP>t*>S14^i4|IiS 
&J#<t*(D£5fcteOs*^®^T-35&o -flSlZ, fctxI^P P ACK. YPAC 

c^<tliSiJlz. ftfe&iftfz^;S1££ hP>t£>£JH*(i, fcix.l^©hP> 

fflTeliJSttaJffiJSI* ( H i s 57 % As p"»2 fccfclf/SfcteS e r 195 ) flH^jft 

«t(±»jiz s e^7K>r^ h£tefire#<5 : as P 189 $g i u *ztz\*muo>m&iz 



&W*&Zkl*. A r g^^-liL y s^ST^JJSrT^^^ (^HSt^PT-f >C 



^M^ic-DurMsi-r^zt. (2) «M»at^»*fcf±isi[»c^5fe-rs^t, 

h am«tWe I I s % Sc i ence. 244i: 1 08 1-1 0851 [19 

8 9^] ) o ::ZT?li«W83fc<D«ifc*fc(*afc£iSKU 7^->£fcl*7K'J7 
7 ^ - ir L n T £ 14-?- (D&mztt L T $ t> lc £ fc l£ti!i<DS&& * 

els<irUhlmann % Angew. Chem. Int. Ed. Engl., 
28#:716I(1 9 8 9 |ZlB«**L/=^(D— 3^ffiffl-r*-fb^fiElZ 

hfc«fci;H-7txX7tx^— h?£. pcR*3,ti;f0ia)Si^7^7-i 

«fc y »* L < l±. hP>t* XDfilf »iStt«B(ftieBf 7 5 y &E$lj£ftt*£ p - K 

■r*DNA<D»ttjsi^^«s*iisifB(3«fco-c«jft*H-5. SB<£*mB]tt (%&&jt 



^2§<7)Mjl£Ed elman&if. DNA, 2#: 1 831 (1 9 8 3^) <7)J; 

0>J*.l£Me s s i n gfc«t\ r» 3 @g^^-fe«fc^fflSijl 
DNACBt*^ U— K->>7KvOA (Thrid-Cleveland 
•Sympos i um- on -Macromo I ecu I es ■ and- Rec 
omb i nant - DNA) J „ A. Wa I ton|, El sev i e r 4± % T 
A^f;i/^A (1 981^) «CiflZ|B^$*LT^'&«fc5(=M.1 3 7 7-i?©J:5 

«|1?&y-. ^CD&ffl;£|£ij|i£#|Zte£<&^;KTl^<&o Ml 3 -fij^^ £ — * 
Sfflt^DN ABrJtlCfclfS^-iJ =r-x*-^r->'j7f?55^ KI=»IrI 
|IW*«JEJlO«*=lRl(tfc^ffl3fc-eJBl*Wft«f^3*r4Zo I I e r, M. J. 
drSmi t h, M. .» Nucleic-Acids-Res. % 1 Oi: 648 
7-6 5001 [1 982^ ) IZaBi££;h,fc 0 l£tz. JHfll^ T — i?©*«BB*ft 
^^t^7X5 (V e i r a£(t\ Me t h. Enzymo I. s 

153f: 31 [1 987f] ) D N A £f#<S>*=&lZj$ffl L 5 £ 0 -*l<t 

t^DN ABB5>J*E5>Jl*3l^t?m«'<^^-*#*Ztlz«fcorSg«|-r<5. 
a^<t\ Proc. Nat l. Acad. Sci. USA. 75#: 57651 



(1 9 7 8^) <D^;£3fei:l3j:oT^fi*)|ziUit^--S 0 ^|ZZ(D^^-<V— 



©e«»oimm.***— ^-©&i^ 

P C R&ffit h P >t£^ft=F(D7 5 y »E0J«JM*£ffc*f::tf>l=:ttffl L 5 

^-fimmttemtezmmx'VfrMmmmkitmtiiZftmMDhi Am ft&ttmm 
*mizftWL-r&tz#>iz&mv£&o ^xs kdn Ai=j£&«j*£s&A-r«5t=*> 

©^-C^— IH5"J[i^5X5 K©»^tt©E3aj©#W::l^-T?&(+*U#&: &<PL^ 

<dx&z>ak zroie^jii^^xs kdn Ai^aL^^-saHfi^iaflfr'sciit, 
r a i=»w-r*. L^L^cMb. m-^^-f v-E5u^m-^^>r^-E 

5Ufrt> 2007^7 U*^ KJilP»q|z{iSL. S^WI-^'f^— A^LfcDN A 

<r>mmztitz±m®&m%\zm&mi£X'$%*. o\z?%>z± it&mx&*> 0 z z 

^fi6«H=*t-r*»S!(Difc**<a«Bl=ift(t*i.(i» ^<!:;*:£3Si[©£j&!&]DN AKTtf- 
fiffi^^gfiSSJSASti-Cl^o Z(D£jftttMltil*ttD N A&ffi£&ffl 
t^.PCR«It LTfiJJH£:h.f= 37^X5 K(t»©»(5-r f=«>lc 

^ffl-T *fcl**- © P c R -f T-THSfrr set 



i oon p~mwi4m£$m?&p cRmmfe&ttp 

C RMaMz^ta L. GeneAmp (^H) 4rVr»(Perkin — Elme 
r ■ Ce t ustt, J— <t>*— 1. CTfei^IV-fjl/, CA^bAf) (~A 
*U 2 5 If □t^rott'J^^ Utf hV^-f OjK UZfc 

0 0°C-e5^rHl^14L, 7K_hlzS<S#, ;^|ZP erkin-Elmer - Ce 
tusft, S—0* — <7. CTjDj;t;i7-lf;k CA^biALfcThe rm 
us-aquat icus (Taq) DNA/K'J> =?— M ( 5 L) 1 U 

L&m&M&TlzmiXl-f'&o ^CDNA - Thermal - Cycler (Pe 
rkin-Elmer-Cetu s*±frt>$£A) &'%<DM l ) \Z~^U^f^l^ LTS 

2#|Uk 5 5°C. 

3 o8MB. 7 2°c. uti^r^^ 1 9-t>r^;u : 

3 0fj>faK 9 4°C. 

3 0m&. 5 5°C. fccfctf 

3 OfMBU 7 2°C 0 

SrLiv<-r7;u~f£U — p P/f-wuA (50: 50%§«) -eaai 

^^^^^l*W el I s&if [Gene, 34|: 3 1 51 (1 9 8 5^) ] 
A<IB«LfcftWlc*-5<. liifl«!lII±3IMJI* t^f h P > t*> D N A f 



-<#p K>£«effiT*o fltBLf=SS«5SE*W<a<Dia5fi9l3l±^«:«i||BaJfi*<7a:lt 



Ko-si^Mt^-t, (/\) zfl)^7^5 K-elSftSiiift* 

mswoji =i e-jjiJL^a^L^^cfcdi^iiM-r^) * (^) ?t— v? hi? 



ft^b^mtszt, £s^-r* 0 mm (-) j&^&srs (h) *-ei4iiai*fc 



f=»*L<(4» Mk^S&Kl □t 1 -JU±^iit57 7-v5 Ktt^fl&itettS 
aSH^1ffl*St«77-i?5 Ktt?0)ifl)1 0%UTFT'fc<i> 0 ItSf^U 
fi, Z(D«:I±2 0%JSlTT?fc«o *SWlcl±. Z(D^j£-ei*5l^^^— l±S t> 
IztKU^^ K(35«--9-^3--*v K£p- Kt * D N A *»»*>^t;UB 

lilac • Z. t a c. T 7 /K U ^— if. h 'J 3* h 3? 7 >fc«fctf7;i/* 'J *X 

Zfl^&liM 1 3K07, M1 3R408, Ml 3-VCSfc«fctfP hi - X- 

1 3K07T?fcy, ffl&3-hISII±M1 3 I 1*1**116 

itfc*. »a*iiii±*»»te«fci;*i»M(D^p-7 L T-4f^*-e&*o. 

S a m b r o o k & £\ l"#^->7 P — ~ >-j7* : 3ti£M§Ll; (Mo I ecu 

1 ar - CI on i n g : A • Laboratory-Mannua I) J „ tH 

2 ftBu Co I d ■ S p r i ng-Harbor • Laboratory {tiHS-fet* 
-J.-3— 1 9 8 Q^ifccfctf rmm&*±W5¥mmmm (Current- 
Protocols - in-Molecular-Biology) J s Aus 
b e I Greene ttifiSfctfc t£W iley-Interscienc 
e*t % -zl — 3 — ^ N 1 99 1^|Zlffi$tLl)o 

h P > tf >^fH*l£. IfIfBSm<7>-0^fi:li^nJ^-tlC J: ot|?It & Z t |C L 



-C£3„ ZtLl"APX.T. Sambrookfti:, ntltH. ©15. 3 *lrf5®<7)<fc 



*5 K^$ — t£|Z*UfeDN A£ffA-f&(Z>7!><£P£LUo JfALfcDN Afcii; 

^O^JIS^Ii^bn^ltHI^^^O^o SALfcDN Adli. 

lijS^-r^^ai^iijm-r-s^b, simbrookft^tm, 01. 6smi- 

IBtt(D J: 5 T" 'J 3~Z?T — V T 4 D N A 'J 2f— tf ©<fc 5 'J tf£{£ffi L 

rM^AT p ft&xfij ii—emmfeon&Ti- i 6°ct i ~4b#FiIk 

LTl^lf*U£. $fDN A^'J>7- tf I <D^7 ^Urtt^fcli/^^rU*? 
7-VT 4(DDN ATtf'jy 3— tf^ffflLt, rfi#£t>iiHbLf=DN A(D-*$i 

\Z LTfcfr&(+;hJ££: fc-SlMil^-Tftt D N A (D3*&-*mM&<D®Lm 

TMimZW-miz-? %> Z Hfe^o ti£&ffl LTD NA^SI^t« 0 

t> ft £ ^ li h o > t* >(7) SttSBft* £:^Itf*T 3 „ 

t#& hp>£>^mtt£-£;t&;: ^A^m^^^-r^^toizjis 

amb rookSt*, ffufciS. <D 1 5. 3 miZfBffctf) «£ O I^^^S^£D^ICtji 
(eiL^^m^ffl L5-So 4#^fcfiHj|S^<iT^X5 K***- WSDNA) 
izJfALfcDN A<D>PHb&|C % st-V^X? h'^*DN A^tJlBJrLfrSflte 

£51-. ^fc^lctox.T^^bLf-^DN A0)ii5affilz^-r^5' fc£tf3' 
*iffi^}toTiS^il^W^^cfc5l3igtt-r^o ££l~#£L<l*. hn>tf> 
(7)if A^m<*l±M^m<*OgJitlc-DLNT*SWlCHtjfB Lfc^^O h □ > b: > £ 



turns i m&tz\***iizL±<Dtp~e'<<7 z-zmm-r* - «t * Rnni=-r 
pi-^-fej: xfm&mmmm . ^ □ - - > £ tf^gi^ ^ * - as «t xst com 

^ttmmWl-A^RT^-efeoT, fiH^Ii^H^WIRS 190756 (1 9 9 3^ 
3 £ 2 Bflfr) , 15 1 5 6 9 69 (1 992^10^20 Bflfr) % IS 5 2 7 
0198(1993^12^1 4B*ff) O J: 9 fc£»(DtiilK1fc4Mc||H^£;h,T 

btltL^ WIB«t!t(Z)^@^. Sambrook.M fc^tf 

a u s b e i ^ifn. mm. #n) o 

t L KP >7f-;qE vzl "J >RBW5iJ# h □ vt^va 'J ><D h p >lf >*g^«mfclz 

i 'J >tt*»filca«Wlc<S^-r £ - <t Sfit h P > t£ i/ta(*T? & ifi h P 

>t*>^^^bL/cCl^=t(DT'fci)^. *fcl± hPl/t*>- hP>7t?^i/i>J 
£ft$ttJl Mlzmm L T * fQ-r -5tai*"C Tb^HKD h P > t* > $BN L T *3fP 



(i p) &mit&r>TWitoip\z§6±-r&. Uto7*sw6im&-£m-tzm.m?itz 

s ^$;i/7Ji/ft : h\ p/N<7|ft«i**i % soc 12. *y=iiRiN = 
c = nr (zzicRfccfclWl*Ilft«57;i/*;u*-cfc<5) &if©— MtttOI 

JM-cffifi-f * c £ * -c # £ „ * tf=BH*a> «fc 5 &Xii*4 1 £J£ £3^ft * fc 
#>|-<£JS£;ft<S>o 

mmmm \z l a a ^a&jsai £ & i * t h - t? & * at*© *a e, » 

flit I** ^B^^taHP^^v^'J^^/^P— -^Utft&liKo h I e r <b 
Mi I stein. Nature, 25 6#: 4951 (1 97 5^) CioT 



}£ (Ca b i I I yttif. XWft&m* 8 1 6 56 7) Izj: ^tliltS d 1 1 
<fc-5<> 

M izfg^f £ "C fe 5 a ^^-T £ - <t 0) 7? # £ 'J >/^$SS«-T 
3 o dtLt I49J|= 'J >/^*KKflrWCftflE-r £ z <h fc£ 0 <fcl~ U 

f= <t 7L it tK <j x t i, >y =i -ju<d «fc a ^st^ssiii l . ^mmmmzm-t 

Lt/W^iJK-7«Mt5 [God i ng, r=ES <?n—-)-j[,m.#;: ffi. 

Mil SIRS? (Monoclonal - Antibodies:Princi pie 
s-and-Pract i c e ) J s 5 9~1 03I« (Acad em i c • P 
r e s s *± x 1 9 8 6 ] „ 

tK*>jH£^B* ( h g p r T.^fclifi P RTT t> . ^MtfJlzli/ W 

APLT (HATi£ife) . ZtlbOfel^HGPRT^iflSflDiS^IKttSo 
«Fffl^#SiliiiHBBSl±3a^Mlzife-&L. jg«LfcSii*^**BII!&l=«fc«3eS-eW^ 
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